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abnormal shadow, including pleural thickening, was consid-
ered a contraindication to this new VATS technique.
Equipment used consisted of a thoracoscope 2 mm in diam-
eter (2MM MiniSite Gold Laparascope, United States Surgical
Corporation, Norwalk, Conn), a newly designed trocar (scope
sheath) that we produced (Fig 1), a digital monitor system, and
standard endoscopic instruments. A high-resolution video
monitor and the remaining operative setup was similar to that
used in standard video-assisted thoracic operations.
Patients were placed in a sitting position and given a gener-
al anesthetic through a double-lumen endotracheal tube. One-
lung ventilation was used while the procedure was performed.
A skin incision of 2.0 to 2.5 mm was made on the third or
fourth intercostal space on the midaxillary line (Fig 2). The
best location for cosmesis of the skin incision was determined
preoperatively. While the trocar was inserted, saline solution
or air was passed through the internal tube by means of a 10-
mL syringe. When the tip of the trocar reached the pleural
cavity, loss of resistance to the syringe was felt. Then the
internal tube was removed, and the thoracoscope was insert-
ed. When observation was needed, the tip of the scope was
positioned slightly ahead of the external sheath. After the
absence of adhesions was verified, the inner surface of the
chest wall was reached by advancing the scope sheath. We
identified the sympathetic trunk by using anatomic land-
marks, including the azygos vein and the first and second ribs
with their costovertebral junctions. A fluoroscope was used to
determine the sympathetic level.
When application of treatment was intended, the tip of the
scope was positioned slightly behind the sheath tip. Then the
tip of the scope sheath became visible on the monitor.
Visualization was maintained through the internal lumen of the
scope and the two windows of the scope sheath. Even when the
trunk was not clearly visible, the tip of the scope sheath could
be applied to the presumed location of the trunk at the region
of the rib head of the second, third, and fourth ribs. The trunk
V ideo-assisted thoracic sympathectomy (VATS) isthe most effective treatment for palmar hyperhidro-
sis, and results are less invasive and offer good cosme-
sis.1-4 Patients with palmar hyperhidrosis are estimated
to represent 1% of the Asian population. In patients
with palmar hyperhidrosis, VATS has usually been car-
ried out with more than two skin incisions or with a
large thoracoscope of more than 10 mm in diameter
through a single surgical port. Until now, patients have
had to be content with operative scars.5 This study
describes a new VATS technique, termed needlescopic
surgery, that allows healing without a scar.
Methods
Between October 1998 and March 1999, we treated 180
patients with palmar hyperhidrosis by using this new tech-
nique. The mean age of patients was 28.2 years (range, 8-56
years). Eighty-four patients were male, and 96 were female.
Each patient’s chest roentgenogram was examined. Any
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can also be located by means of palpation because it is a dis-
tinct vertical cordlike structure overlying the rib head region.
Identification of the sympathetic segment was confirmed
with the aid of its vasomotor response to electrical stimula-
tion and by evaluating the change in microcirculation on the
skin of the patient’s finger with a laser Doppler flowmeter
(PeriFlux PF 4001 flowmeter; Perimed AB, Stockholm,
Sweden). A transient decrease of the microcirculation with-
out a change in the temperature of the finger in response to
test electrocoagulation indicated that the proper sympathetic
segment was being stimulated, including the occult nerve of
the Kuntz branch.6,7 The coagulation power at a low control
setting was equivalent to 0.05 to 0.08 A from a Mera electro-
surgical unit, (MS7000SAS, Senko Medical Manufacturing
Co, Ltd, Tokyo, Japan). Subsequently, a stronger electric cur-
rent of 0.08 to 0.2 A was applied to help dissect the sympa-
thetic trunk on the second and third ribs.
A continual increase in microcirculation, along with a grad-
ual elevation in finger temperature, indicated that the lesion
had been made in the correct place. Usually an increase of
microvascular perfusion and an elevation of temperature of
more than 50% above the original level was noted, as mea-
sured by means of the laser Doppler perfusion unit. This
change was interpreted as a consequence of vasodilation
resulting from sympathetic denervation.7 At this point, the
sympathectomy was considered complete. The absence of air
leaks and bleeding was confirmed. The tip of the scope sheath
was positioned in the apex of the pleural cavity, and the lung
was inflated by the anesthetist. Air in the pleural space was
expelled through the lumen of the scope sheath, and the scope
itself was then removed from the scope sheath. Sufficient
expansion of the lung was confirmed with a second place-
ment of the scope, and then the scope and scope sheath were
fully removed. Thoracotomy tubes were not used, and the
wound was closed with sterile surgical tape.
Follow-up was recorded on return visits or by telephone,
fax, or E-mail at 3 months, 6 months, and 1 year.
Results
Mean operative time was 15.0 ± 3.5 minutes for one
side and 27 ± 3.1 minutes for both sides. Mean anes-
thesia time was 37 ± 5.6 minutes. Pneumopleural adhe-
sions were observed in one patient, but these adhesions
were dissected by use of a trocar and electrocautery.
None of the patients needed to undergo a different type
Fig 1.  The new trocar (N5C scope guide) consists of an inter-
nal tube and an external tube or sheath. The internal tube has
an internal diameter of 1 mm and is used with a 10-mL
syringe. The tip of the internal tube is polished round to pre-
vent injury to the lung on puncture of the chest wall. The
external diameter of the external sheath is 2.5 mm. The exter-
nal surface is coated with an insulating membrane, except for
the tip and the end. Since this device is made from stainless
steel, it can be used as an electro-probe to search for the sym-
pathetic trunk when the trunk is invisible. Sympathectomy
with electrocautery can also be performed through the exter-
nal pipe without a short circuit. Since there are two windows
in the tip, smoke can be expelled, making visualization pos-
sible during electrocautery.
Fig 2. A schematic operative illustration providing an intra-
operative view of this technique. When the scope was with-
drawn slightly from the external tube or sheath, the tip of the
latter came into view. The visual field of the scope is not dis-
turbed by the sheath, even when the tip of the sheath is posi-
tioned behind the tip of the scope. The view is aided in this
position by the presence of the two windows of the scope
sheath. The tip comes into contact with the thoracic sympa-
thetic trunk, and sympathectomy is carried out by electro-
cautery.
of surgical technique. In all patients the wound usually
closed by itself. Operative bleeding was minimal (<1
mL). None of the patients had a postoperative pneu-
mothorax. One hundred forty-five patients were dis-
charged on the day of the operation, and the remaining
35 returned home the day after their operation. The
excess sweating of the hands stopped as intended, and
Horner syndrome did not occur. The postoperative fol-
low-up period ranged from 6 to 12 months, and the effi-
cacy of this technique was 100% at 6 months and
98.3% at 10 months. Three patients had a relapse of
50% to 70% compared with their preoperative condi-
tion. These patients underwent a second operation 14
months after the first operation, and the intraoperative
findings showed that the sympathetic trunk was
scarred. Electrocautery to the trunk was again per-
formed on the second and third ribs. After this second
procedure, palmar hydrosis was completely cured in all
3 patients.
One hundred fifteen (63.9%) patients reported mild
or moderate compensatory sweating of the back,
abdomen, thigh, breast, face, and axillae. For all of
these patients, this was tolerable. One patient com-
plained of severe compensatory sweating of the back
and thighs. The other 64 patients reported minimal or
no compensatory sweating. Gustatory sweating was
observed in only 7 (3.9%) patients. There was no inci-
dence of wound pain, numbness, or cosmesis. The
wounds almost completely disappeared within 1 week
of the procedure. There were no scars, except in 7 cases
with linear pigmentation of 0.6 × 2.0 mm 2 months
after the operation.
Discussion
The merit of this technique is that VATS can be per-
formed easily with a clear and magnified visual field
and a short operative time. Because white smoke,
which is created by the electrocautery process, can be
expelled through the two windows of the external tube,
a clear view on the monitor can be maintained during
the entire procedure. Meticulous observation and fine
dissection of the target can be done because of the mag-
nified view through the thoracoscope. This technique
allows the surgeon to divide the sympathetic chain into
halves. Furthermore, dissection can always be done at
the center of the monitor because the scope is always
firmly held in the center of the scope sheath.
VATS is in widespread use as a less-invasive tech-
nique than conventional thoracotomy. The final evolu-
tion of a less invasive technique is the so-called needle-
scopic surgery, as reported here.
Needlescopic surgery has several implications. One
is that the number of skin incisions is reduced to one,
and the incision itself is as small as a needle point.
VATS has usually been done with more than two surgi-
cal ports, except for a technique that we previously
reported using a flexible scope.8,9 A greater number
and length of skin incisions adds to the surgical trauma
and devalues the operation. The length of the wound is
also a matter of the greatest importance for cosmesis.
The 3.4-mm trocar (Mini-site Inducer, United States
Surgical Corporation) is popular as the smallest trocar
available. With the 3.4-mm trocar, 4 skin incisions
must be made bilaterally. These incisions remain as
scars, whereas the new technique allows for a thoracic
sympathectomy through a skin incision of 2.0 to 2.5
mm. A further benefit of this technique is that the skin
incision can be made in an inconspicuous location,
such as the armpit.
The reason for the patient to be in a sitting position
with one-lung ventilation is that no postural change is
required to perform this technique. Some surgeons per-
form a thoracic sympathectomy with the patient in a
semirecumbent position because the apex of the lung
falls away from the chest wall as soon as the single
lumen tube is disconnected, and this provides visual-
ization of the dorsal sympathetic chain. We judged that
the total anesthesia time when 1-lung ventilation and a
sitting position were used was shorter overall.
There is a potential risk when a thoracotomy is per-
formed through a small skin incision. The presence of
severe pneumopleural adhesions increases the possibil-
ity of lung injury. However, the risk of this technique is
thought to be the same as that accompanying the use of
the 10-mm trocar, and our results showed that such a
risk was not high. As for side effects, compensatory
sweating was moderate, and the frequency did not dif-
fer from the results of our previous technique.8,9 The
reported incidence of compensatory hyperhidrosis is
63% to 81% by the supraclavicular approach10,11 and
82% by thoracic endoscopic approach.12,13 The report-
ed incidence of recurrence was 24 (2.1%) in 1163
patients after a simple endoscopic technique with stan-
dard urologic equipment.14 Another report showed that
the operative failure was 4 (1.9%) in 270 patients with
palmar hyperhidrosis, and recurrence was 4% after
more than 9 months postoperatively.15 The results of
the new technique were thought to compare favorably
with those reported in previous studies.
In conclusion, it is obviously important to the
patients that a thoracic sympathectomy results in only
minimal scarring because palmar hyperhidrosis is treat-
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ed with the intent of improving the patient’s quality of
life. Poor cosmesis detracts from the value of VATS as
a way of treating palmar hyperhidrosis, a benign dis-
ease. We believe that needlescopic surgery successful-
ly addresses these issues.
We thank Yoshimasa Nishio, MD, and Hidetugu Sekino,
MD, for operative assistance.
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